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Difficulties to Implement Difficulties to Implement BB--WIMWIM
Bridge Bridge DimensionsDimensions
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Methods to improve AccuracyMethods to improve Accuracy
An An Experimental CalibrationExperimental Calibration
A Bridge WIM algorithm based on A Bridge WIM algorithm based on 
Dynamic EquationsDynamic Equations

A Bridge WIM algorithm based on A Bridge WIM algorithm based on Multiple Multiple 
Longitudinal Sensor LocationsLongitudinal Sensor Locations along the along the 
bridgebridge
Depending on the bridge type, use of Depending on the bridge type, use of 
measurements measurements others than Longitudinal others than Longitudinal 
Strain at Strain at MidspanMidspan



Experimental Calibration ProcedureExperimental Calibration Procedure



Experimental Calibration ProcedureExperimental Calibration Procedure
STEP 1STEP 1: Measure response due to vehicle : Measure response due to vehicle of of 
knownknown SpeedSpeed, , AAxlexle SSpacingspacings and and SStatictatic
WWeightseights

Measured bridge response
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Experimental Calibration ProcedureExperimental Calibration Procedure
STEP 2:STEP 2: Calculate theCalculate the totaltotal SpectrumSpectrum
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Experimental Calibration ProcedureExperimental Calibration Procedure
STEP 3:STEP 3: Calculation of the Calculation of the Spectrum due to Spectrum due to 
a unit Loada unit Load
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Experimental Calibration ProcedureExperimental Calibration Procedure
STEP 4:STEP 4: Calculate the Calculate the Influence LineInfluence Line
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Experimental Calibration ProcedureExperimental Calibration Procedure
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A Dynamic BA Dynamic B--WIM AlgorithmWIM Algorithm
Total Total SStraintrain response compared to response response compared to response 
from a theoretical from a theoretical Bridge Dynamic ModelBridge Dynamic Model



A Dynamic BA Dynamic B--WIM AlgorithmWIM Algorithm
Longitudinal strain at midspan
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Transverse Strain at Midspan Transverse Strain at Midspan 
of Box Girder Bridgeof Box Girder Bridge
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MultipleMultiple--Sensor Bridge WIMSensor Bridge WIM
Principle:Principle: System of equations (System of equations (One Equation One Equation 
for each Strain Sensorfor each Strain Sensor) at each instant) at each instant

Two-axle truck at 59.8 km/h
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MultipleMultiple--Sensor Bridge WIMSensor Bridge WIM
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MultipleMultiple--Sensor Bridge WIMSensor Bridge WIM
Axle load history
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Finite Element SimulationsFinite Element Simulations
Two trucksTwo trucks (rigid frame 2 and (rigid frame 2 and 
33--axles) running at axles) running at 33 different different 
speedsspeeds (55, 70 & 85 km/h) and (55, 70 & 85 km/h) and 
33 different different loading conditionsloading conditions..

Bridge Models: Bridge Models: 
A A twotwo--Span isotropic Span isotropic Slab 36 m longSlab 36 m long
A A Beam&SlabBeam&Slab Bridge 20 m longBridge 20 m long



Accuracy Results Accuracy Results for FE Simulations for FE Simulations 
on a Twoon a Two--Span Isotropic SlabSpan Isotropic Slab
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Accuracy Results Accuracy Results for FE Simulations for FE Simulations 
on a Twoon a Two--Span Isotropic BridgeSpan Isotropic Bridge

A(5)A(5)A(5)A(5)A(5)A(5)

Longitudinal Longitudinal 
bending bending at at 

central central 
supportsupport

A(5)A(5)B+(7)B+(7)D+(20)D+(20)
Longitudinal Longitudinal 
bending bending at at 
midspanmidspan

GVWGVWAxle Axle 
GroupGroup

Single Single 
AxleAxleStrainStrain

36 m long 36 m long 
Natural Natural 

FrequenciesFrequencies
4.2, 6.5 & 4.2, 6.5 & 
11.4 Hz11.4 Hz



Strain at Midspan of 2Strain at Midspan of 2--Span Bridge Span Bridge 
due to a 3due to a 3--axle Truck at 70 km/haxle Truck at 70 km/h
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Strain at Central Support of 2Strain at Central Support of 2--Span Span 
Bridge due to 3Bridge due to 3--axle Truck at 70 km/haxle Truck at 70 km/h
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Accuracy Results Accuracy Results for FE Simulations for FE Simulations 
on a Beam & Slab Bridgeon a Beam & Slab Bridge
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Response of a TwoResponse of a Two--Span Bridge due Span Bridge due 
to 3to 3--axle Truck crossing at 70 km/haxle Truck crossing at 70 km/h

Longitudinal strain at midspan
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Response of TwoResponse of Two--span Bridge due to span Bridge due to 
33--axle Truck crossing at 70 km/haxle Truck crossing at 70 km/h

Transverse strain at central support
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ConclusionsConclusions
Results from using:
– an Experimental Calibration Procedure,
– a Multiple-sensor B-WIM algorithm, 
– the measurement of Longitudinal Strain at 

the central support of a continuous bridge,
– and the measurement of Transverse Strains

appear to improve accuracy for some Bridge 
Decks significantly and further testing is 
required.
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